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(54) PRODUCTION OF CERAMIC LAMINATED SINTERED COMPACT AND LAMINATE OF GREEN COMPACT 

(57)Abstract: 

PURPOSE: To improve the joining state of a joining interface between 
a porous material and a dense material of ceramics and firmly join both 
by preventing both from peeling when sintering in producing a 
laminated sintered compact of both. 

CONSTITUTION: A laminate 5 having a green compact 4 of a porous 
material, a green compact 1 of a dense material and a joining material 
3 therebetween is obtained. Carbon and an organic compound as 
cellulating materials are contained in the green compact 4 of the porous 
material. The laminate 5 is press formed to provide a pressed compact, 
which is then integrally sintered to produce a joined material of the 
porous material to the dense material. Cellulose can be contained in 
the green compact 1 of the dense material. A body for the porous 
material and a body for the dense material are simultaneously and 
continuously fed to one extruder die to produce the laminate in which 
each green compact of the porous and dense materials is laminated 
and integrated. The resultant laminate can then be integrally sintered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a ceramic laminating sintered compact which is a layered product of a green Plastic 
solid of said porous body, and a green Plastic solid of said precise object, obtains a layered product which carbon and an 
organic compound contain as ostomy material in a green Plastic solid of said porous body on the occasion of 
manufacturing a laminating sintered compact of a porous body of ceramics, and a precise object of ceramics, and is 
characterized by manufacturing a laminating sintered compact of said porous body and said precise object by really 
calcinating this layered product. 

[Claim 2] A manufacture method of a ceramic laminating sintered compact according to claim 1 which carries out pressing 
of the layered product of a green Plastic solid of said porous body, and a green Plastic solid of said precise object, 
acquires a pressing object and is characterized by manufacturing a laminating sintered compact of said porous body and 
said precise object by really calcinating this pressing object. 

[Claim 3] A manufacture method of a ceramic laminating sintered compact according to claim 1 or 2 characterized by a 
difference of coefficient of thermal expansion at the time of 600 degrees C to a size at the time of a room temperature of a 
pressing object of said porous body and coefficient of thermal expansion at the time of 600 degrees C to a size at the time 
of a room temperature of a pressing object of said precise object being 1 .0% or less after pressurizing said layered 
product. 

[Claim 4] A manufacture method of a ceramic laminating sintered compact given in any one claim of claims 1-3 
characterized by contraction of a size when carrying out pressing of said layered product being 3% or more. 
[Claim 5] A manufacture method of a ceramic laminating sintered compact given in any one claim of claims 1-4 
characterized by total with a content rate of said organic compound and a content rate of carbon being more than 10 
weight sections when weight of the quality of the material of said porous body in a green Plastic solid of said porous body 
is made into the 100 weight sections. 

[Claim 6] A manufacture method of a ceramic laminating sintered compact according to claim 2 which a centrum is 
prepared in said layered product, covers all the surfaces containing said centrum of this layered product with a spring 
material, and is characterized by subsequently carrying out pressing of this layered product by the cold isostatic press 
method. 

[Claim 7] By supplying continuously a plastic matter which constitutes a green Plastic solid of said porous body, and a 
plastic matter which constitutes a green Plastic solid of said precise object to one opening Kanenaka on the occasion of 
fabricating said layered product by extrusion molding, respectively A manufacture method of a ceramic laminating sintered 
compact according to claim 1 which carries out extrusion molding of said layered product from said mouthpiece where a 
green Plastic solid of said porous body and a green Plastic solid of said precise object are joined mutually, and is 
characterized by subsequently really calcinating this layered product. 

[Claim 8] A plastic matter which constitutes a green Plastic solid of said porous body, and a plastic matter which 
constitutes a green Plastic solid of said precise object are faced although one opening Kanenaka is supplied continuously. 
A manufacture method of a ceramic laminating sintered compact according to claim 7 characterized by extruding a plastic 
matter which constitutes a green Plastic solid of said porous body from the first extruder style toward said mouthpiece, 
and extruding a plastic matter which constitutes a green Plastic solid of said precise object from the second extruder style 
toward said mouthpiece. 

[Claim 9] A manufacture method of a ceramic laminating sintered compact according to claim 1 characterized by at least 
one side of a cellulose and carbon containing in a green Plastic solid of said precise object. 
[Claim 10] A manufacture method of a ceramic laminating sintered compact given in any one claim of claims 1-9 
characterized by for said porous body being the electrode of a solid oxide fuel cell, and said precise object being the 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



ESS : 63 <0 ^ meth ° d ° f the zygote of the separator of a solid oxide 

Unc ^ T St6am e,ectro| y sis ce » < S °E). and an electrode for example, about the layered 

comri t f th 9re6n SO ' id WhiCh ^ ^ US6d f ° r the m6th0d and this which manufacture the lamina^ g sintered 

compact of the porous body of the ceramics, and a precise object am.nat.ng sintered 

[0002] 1 ' 

cvLl?/" ° f '"n H? r , A S0 ' id ° Xid6 fUe ' Ce " " diVid6d r ° U9hly int ° Cy,indrical I the so ^iled plate mo.d and 
cylindrical / so-called ]. In the solid oxide fuel cell of a plate mold, the stack for a generation of elecWcal enerav * 
confuted by carrying out the laminating of the so-called separator and the so-called J^^ZZ^ .aver 

io neTb' " 3 ' f i0n " nUmber 5 " NO - 54897 ° ffiCia ' reP0rt " 3 9-eration-of-electrica. energy layZtT^e ^ZvZ 
joined by forming a fuel electrode and an air pole, respectiveiy, and creating a generation J^lelcal-enem^ 
creafing interconnector, pinching the thin film which contains ceramic powder and an ojLZ^ZT' 
ge e^a on-of-eiectrical-energy layer and interconnector, and heat-treating this. Moreover, joining I^^ZTand a 

dtl2l S V ? ^ Carryin9 ° Ut ' aminating ° f the 9reen P ' aStiC SO,id ° f "nte^nec^^nXTSi 
distributor s green Plastic solid, and making this .ayered product really sinter in the publication-number 6^ X 85 _L, 

zvzt^zt] re,a r on iayer which eases the stress between °™ 

both green Plastic solids by applymg the material with which both differ from a heat shrink action Pvt-moi„ -v V 
relaxation -ayer is fine.y destroyed at the time of burning shrinkage, and stress ^ 

r e m^ m t (S) t0 b l S ! IVed ^ ' nVenti0n] H0W6Ver ' a ' th0U9h there is also a P° rtion io^d without a break by the 

Z^JZZT 1 W T ^ fi ' m C ° ntainin9 C6ramiC P0Wd6r and a " ° r9aniC binder is Pinched ^ n 6 a 
generat,on-o electr,ca.-energy layer and interconnector, and heat-treats this when the interface of a zygote is 

[0006] The technica. problem of this invention is preventing both exfoliation in the case of sintering, making the 
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cementation condition of both cementation interface good on the occasion of joining the porous body and precise object of 

the ceramics, and enabling it to join firmly. 

[0007] 

[Means for Solving the Problem] In this invention, on the occasion of manufacturing a laminating sintered compact of a 
porous body of ceramics, and a precise object of ceramics, it is the layered product of a green Plastic solid of a porous 
body, and a green Plastic solid of a precise object, and is characterized by manufacturing a laminating sintered compact 
of a porous body and a precise object by obtaining a layered product which carbon and an organic compound contain as 
ostomy material in a green Plastic solid of a porous body, and really calcinating this layered product. 
[0008] Here, a green Plastic solid of a green Plastic solid of a porous body and a precise object is manufactured 
separately, the laminating of each green Plastic solid is carried out, a layered product of a green Plastic solid can be 
obtained, pressing of this layered product can be carried out, a pressing object can be acquired, and this pressing object 
can really be calcinated. 

[0009] Or a layered product can be manufactured at one production process by extrusion molding. In this mode, by 
supplying continuously a plastic matter which constitutes a green Plastic solid of a porous body, and a plastic matter which 
constitutes a green Plastic solid of a precise object to one opening Kanenaka, respectively, where a green Plastic solid of 
a porous body and a green Plastic solid of a precise object are joined mutually, extrusion molding of the layered product is 
carried out from said mouthpiece. Subsequently, it is characterized by really calcinating this layered product. 
[0010] this invention person applied a method indicated by a publication-number 5-No. 54897 official report and 
publication-number 6-No. 68885 official report, manufactured a layered product on both sides of a jointing material for 
corrugated fibreboard between a green Plastic solid of a separator, and a green Plastic solid of an electrode, and tried 
making this layered product ******. However, also by this method, it saw microscopically to an interface too and 
remarkable poor cementation was seen. 

[0011] Then, in a Japanese-Patent-Application-No. 6-No. 148787 specification, once this invention person manufactured a 
layered product while controlling a coefficient-of-l in ear-contraction difference of both green Plastic solid within 5%, he did 
pressing of this layered product, and indicated technology made to ****** a pressing object. It checked that the poor 
cementation in both interface decreased notably by this. 

[0012] this invention person found out that an action of a size when applying heat to a Plastic solid of a porous body after 
pressing was very important, as a result of advancing research further. That is, to a green Plastic solid of a precise object, 
a binder is usually added, and a binder and ostomy material are usually added to a green Plastic solid of a porous body. 
Here, if there are few amounts of ostomy material, since relative density of a porous body will rise and porosity will fall, a 
function demanded as a porous body will be spoiled. For example, although it is desirable to make that porosity into 20% 
or more in order to acquire good generating efficiency in the case of an air pole of a solid oxide fuel cell, for that, in a 
green Plastic solid, ostomy material must be added about 10%. 

[0013] Here, when carrying out pressing of the layered product of each green Plastic solid of a precise object and a 
porous body and making this pressing object really calcinate, in a phase of raising temperature, a binder and ostomy 
material in each pressurization Plastic solid disperse, and the so-called degreasing process advances. A size of each 
pressing object changes in this process. 

[0014] However, if an amount of ostomy material added in a pressurization Plastic solid of a porous body as mentioned 
above is made [ many ], since ostomy material will generally disperse at a degreasing production process, a size of a 
pressing object contracts. Since ostomy material is not added in a direction of one of these, and a precise object, 
contraction of such a size is not seen. Consequently, each pressing object of a precise object and a porous body might 
exfoliate in process of a temperature rise. Furthermore, even if it raised temperature following on next, for example, really 
calcinated at temperature of 1450 degrees C or more, it discovered that exfoliation between a precise object and a porous 
body was not canceled too. 

[0015] Although this invention person was based on this knowledge and examined especially an action of a size of each 
pressing object at the time of advance of a degreasing process in details Consequently, by making both an organic 
compound and carbon contain as ostomy material in a green Plastic solid of a porous body Even if it increased an addition 
of ostomy material, contraction of a size of a pressing object at the time of a degreasing process was controlled, and it 
found out approaching an action of a size of a pressing object of a precise object. Consequently, exfoliation did not occur 
in an interface of a porous body and a precise object, but Ushiro of baking also checked that both were joined firmly, and 
really reached this invention. 

[0016] Furthermore, although this invention person came examination in piles about other manufacture methods A plastic 
matter which constitutes a green Plastic solid of a porous body from this process, and a plastic matter which constitutes a 
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green Plastic solid of a precise object by supplying one opening Kanenaka continuously, respectively Where a green 
Plastic solid of a porous body and a green Plastic solid of a precise object are joined mutually, extrusion molding of the 
layered product was carried out from a mouthpiece, and it hit on an idea of subsequently really calcinating this layered 
product. According to such a manufacture method, a layered product which has various cross-section configurations can 
be manufactured by changing a configuration of a mouthpiece. As a configuration of such the cross section circular an 
ellipse form, a polygon, and a layered product that has two or more paths can be illustrated, for example. Moreover a long 
product (for example, a length of 1 000mm or more) can be manufactured now by using especially an ejector system 
[001 7] Furthermore, since a cementation interface of a green Plastic solid of a porous body and a green Plastic solid of a 
precise object does not need a pressurization production process which sticks upwards firmly and was described above in 
process of extrusion molding according to this method, the number of manufacturing processes can be reduced 
remarkably. And in a final ceramic layered product, it checked that adhesion reinforcement and an electric conduction 
property a case where pressing which was described above is used, and more than an EQC were acquired 
[0018] In this mode of this invention, it can be desirable that the cross section of an entrance of a mouthpiece uses a 
mouthpiece smaller than the cross section of an outlet, and it can stick each aforementioned green Plastic solid still more 
firmly by outlet side of a mouthpiece by this. Moreover, when the length of an outlet side path of a mouthpiece is set to 1 it 
is desirable to make the length of an entrance-side path of a mouthpiece or more into two. and being referred to as 3-5 is 
much more desirable. 

[0019] By making a configuration of an entrance of a mouthpiece circular, processing for manufacturing a mouthpiece 
becomes easy. Moreover, a configuration of an entrance of a mouthpiece is suitably changed so that a plastic matter may 
tend to advance. A plunger, a vacuum kneading machine, etc. can be used as an extruder style for extruding each plastic 
matter by opening Kanenaka. 

[0020] If a basin system binder is used as a plastic matter, since it is not necessary to perform exhaust air processing like 
[ at the time of using an organic solvent ], the part equipment can be simplified and a layered product extruded from a 
mouthpiece deflection-comes to be hard. In this case, it is much more desirable to make a moisture content into 10 - 20 % 
of the weight. Moreover, as a basin system binder, polyvinyl alcohol, methyl cellulose, ethyl cellulose, etc can be 
illustrated. 

[0021] Moreover, in case the aforementioned layered product is extruded, it has become clear that there is a problem of 
deflection or a cone in a layered product. Namely, a plastic matter of the relatively harder one has a slow drift velocity in 
the case of extrusion, and. as for a direction of a soft plastic matter, drift velocity in the case of extrusion tends to become 
early relatively. A phenomenon of a layered product having carried out deflection deformation toward a direction of a tip of 
a layered product from a mouthpiece, or curving for a difference of this drift velocity arose. Moreover, a phenomenon in 
wh.ch a location of an interface of each green Plastic solid shifted was also produced by difference of drift velocity of each 
such plastic matter. 

[0022] In order to prevent deflection of a layered product, to extrude a layered product straightly and to make it a location 
of an interface of each green Plastic solid not shift, it is desirable to set a precise degree of hardness of a plastic matter of 
the body and its function and a precise degree of hardness of a plastic matter for porous bodies to 10-14. respectively 
and .t ,s desirable to make a difference of a degree of hardness of each plastic matter or less into two. With a degree of 
hardness said here, it measures by specification of a NGK clay hardness meter. 

[0023] However, in an actual manufacturing installation and an actual plastic matter, it is difficult to tune such a degree of 
hardness finely in many cases. Then, on the occasion of supplying continuously a plastic matter which constitutes a green 
Plastic sohd of a porous body, and a plastic matter which constitutes a green Plastic solid of a precise object to one 
opening Kanenaka, a plastic matter which constitutes a green Plastic solid of a porous body can be extruded toward a 
mouthpiece from the first extruder style, and a plastic matter which constitutes a green Plastic solid of a precise object can 
be extruded toward a mouthpiece from the second extruder sty.e. It became possible to adjust mechanically an extrusion 
rate and extrusion pressure of the first extruder style and the second extruder style, and to prevent deflection of a .ayered 
product etc. by this, specifically precise - precise, when drift velocity from a mouthpiece of a plastic matter of the body 
and its function is large - precise by making small an extrusion rate of the second extruder style which extrudes a plastic 
matter of the body and its function, and making a pressure small - drift velocity of a plastic matter of the body and its 
function can be made small. 1 

[0024] This invention is explained further, referring to drawigjl and 2. Drawing 1 and drawing 2 are graphs which show 
relation between coefficient of thermal expansion in comparison with the time of a room temperature when raising the 
temperature and temperature about a Plastic solid of a porous body which has a specific presentation which is mentioned 
later, respectively. In the graph Z of grawingj. . only a binder is added in a green Plastic solid and ostomy material is not 
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added. For this reason, a size is increasing almost in monotone to 600 degrees C In Granh p a i,h k , n 
sections addition of the ceilulose was carried out when the quality of the mater^o a aT n L J fn 
the 1 00 weight sections a size of a oressinn nhi«w i. h 9 " P,ast,C solld was made int ° 

compared with a case o'f Graph Z ' ' 635,09 3 r6qUirement 500 C or more 

17.0 weight sections ^H^^lu^^,^ T" fr ° m 3 °° C " G ^ C. although 

a Plastic solid has aiready bJ^^Z^t^ "T" " r6markab,e ^ C ° ntraCti ° n ° f 

like a cellulose and an orLLonZZ ll^ T ?' ' * " 3 fibr ° US high molecu,ar com P°^ 

which decreases a size JJ^^J^ZTI 

sections addition of the cellulose. ° f th ° Carb °" wh " e out 14 wei 9N 

[0027] And in an example of Graph G, as compared with an example of Graph D the 4 0 weiaht , P r,innc „ i 

without causing both exfoliation '"creased farther than a conventional cementation method, 

an amount of carbon i be" m e a M^Z^S ^ * " °° mp ° Und ^ 

especially in this case. ' ' ° f 8 PreC ' Se ° bj6Ct in a 9 reement with * *» of a porous body 

[0029] 

body and „. coetfc»n,o, marl exp, _£ « „« " ™ 137,^ °" he ^ *"*' °' a "° roUS 

layered product afrar mis pressing .^TTjTf ? 9 ""^ S °" d " y ™ kin9 °< "* *• of the 

an amoun, a m. also to ^T.„ P s * Z 7, l " * aeS " ab ' e *° Md ,h> Ce " U '° Se and '° r * 

consid.dng as 2% o, le jn NZwe "°" ^ " ** a *""° n °' ,h ~ <— ^ 

or lass. Th. re.** donst « a p ala obtenMs ™ "" K ' Sa ,a '" iVa den8i,V °' saM "»° us ^ » ~% 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejj, 



3/18/2004 



Page 5 of 14 



weight sections, as for total with the content rate of an organic compound, and the content rate of carbon, it can be 
desirable to carry out to more than 10 weight sections, and it can decrease the relative density of a porous body notably 
by this. Moreover, when weight of the main raw material is made into the 1 00 weight sections, as for the addition of an 
organic binder, it is desirable to consider as 0.5 - 5 weight section. 

[0034] The green Plastic solid of a precise object has the desirable Plastic solid which fabricated the mixture which mixed 
an organic binder and water in the main raw material of a precise object. The above-mentioned thing can be used as this 
organic binder. When weight of this main raw material is made into the 100 weight sections, as for the addition of an 
organic binder, it is desirable to consider as 0.5 - 5 weight section. Moreover, as mentioned above, when adding a 
cellulose and/or carbon in the green Plastic solid of a precise object, as for these content rates, it is desirable to carry out 
to below 2 weight sections. 

[0035] In the laminating sintered compact of this invention, the cementation condition of the interface of a porous body and 
a precise object becomes good especially. Therefore, this invention can be especially used suitably to the laminating 
sintered compact of a conductive porous body and a precise object. Although especially the use of this conductive 
material is not limited, in a suitable mode, a porous body is the electrode of a solid oxide fuel cell, and a precise object is 
the separator of a solid oxide fuel cell. 

[0036] Although the electrode which should be united with a separator in this invention includes the both sides of an air 
pole and a fuel electrode, the air pole is much more more suitable for it. And it is especially suitable to join the air pole and 
separator of an independence mold (self-support mold). It is because the direction of the air pole of an independence mold 
and a separator has large thickness, and reinforcement is large, so it is easy to deal with it on the occasion of fabricating 
the layered product of an air pole and each green Plastic solid of a separator. 

[0037] As for the material of a separator, it is desirable that it is a perovskite mold multiple oxide containing a lanthanum, 
and it is still more desirable that it is lanthanum chromite. It is because it has thermal resistance, oxidation resistance, and 
reducibility-proof. Moreover, it is desirable that it is a perovskite mold multiple oxide containing a lanthanum, as for the 
material of an air pole, it is still more desirable that they are a lanthanum comics night or lanthanum KOBARU tightness, 
and its lanthanum comics night is much more desirable. Lanthanum chromite and a lanthanum comics night may dope 
strontium, calcium, chromium (in the case of a lanthanum comics night), cobalt, iron, nickel, aluminum, etc. 
[0038] Here, in the mode which carries out pressing of the layered product, it is desirable to apply or print a jointing 
material for corrugated fibreboard between each green Plastic solid. In this case, when the jointing material for corrugated 
fibreboard of a separator and an air pole contains at least one side of the material of a separator, and the material of an 
electrode, it much more becomes easy to join both. Especially, the material of an air pole is a perovskite mold multiple 
oxide containing a lanthanum, and since the presentation of the lanthanum chromite component in a jointing material for 
corrugated fibreboard will be in a chromium condition of defect since the chromium component in lanthanum chromite is 
spread in the air pole and it becomes easy to sinter a jointing material for corrugated fibreboard when the jointing material 
for corrugated fibreboard contains lanthanum chromite, especially bonding strength improves. However, in this case, in 
order to advance diffusion of chromium, it is required to sinter at the temperature of 1450 degrees C or more. 
[0039] Although a degreasing production process can also be made different from a baking production process, it is 
desirable to perform degreasing of said pressing object or a layered product in process of the temperature rise at the time 
of baking. In the above-mentioned pressing object or above-mentioned layered product for solid oxide fuel cells, burning 
temperature is usually made into 1300 degrees C - 1700 degrees C. 

[0040] The above jointing materials for corrugated fibreboard have the desirable paste which mixed and produced an 
organic binder and water in the main raw material of cementation. An organic solvent may be used instead of water. As an 
organic binder, polymethyl acrylate, a nitrocellulose, polyvinyl alcohol, methyl cellulose, ethyl cellulose, a wax, acrylic-acid 
polymer, methacrylic-acid polymer, etc. can be illustrated. 

[0041] In the mode which carries out pressing of the layered product, it is desirable to dry a layered product in advance of 
other pressing, when pressing of the layered product is carried out by carrying out this desiccation production process, in 
order that a jointing material for corrugated fibreboard may carry out until eburnation almost like both the pressing object, 
contraction of the jointing material for corrugated fibreboard at the time of baking becomes almost equal to contraction of 
both the pressing object, and the condition of the cementation interface after baking becomes very good. However, in this 
desiccation production process, it is easy to produce curvature in the green Plastic solid of a porous body, and easy to 
produce exfoliation between green Plastic solids owing to this curvature. However, in a desiccation production process, 
the curvature of the green Plastic solid of a porous body can be controlled by drying pressurizing especially a layered 
product. 

[0042] Especially when this invention person discovered, in this desiccation production process, especially the thing for 
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a'^ed preset by the ^ 

the peripheral face of each green Plastic solid Bv thi« Z , „ '" e9Ulan,y ' eta of a s,ze ex ^ the configuration of 
deformation and damaging l^r^^X^ "* * ^ « ^ 

is desirabie and the maximums of weeing pressure aT 0 Jm2 Tr T„ ^ ^ 35 the above 

pressing method, it is desirable to adoot the T Zft P ^ '* Ca " C ° nSider 38 the followin 9- *» the 

10044, However, when the ^t^^S7SVJ7 ^ ^ ^ 
the centrum of a layered product with a spring materia TnH * ^ *° COVer a " the SUrfaces containin 9 

isostatic press method (CIP J)sll^Z Pr6SSin9 ° f ^ Pr0dUCt by the C °' d 

2? rv ; new — - - — — 

method, when monotonous but when the 2 Z as fa m 7 *" We,dm9 Pr6SSUre by the 1 shaft P™** 

the layered product bro ke toward ZTeZZ s ZJZ ^ Pr ° dUCt ^ ^i" 9 """"" b — la ^e. 

makes dry a layere T *" t0 tba c — ■ and subsequently 

.ayered product - CIP - p * ng Z^ZZ b .aw T ^ ^ " 3 SPrin9 material " ~ «- 

pressure, a layered product could £ tZ^bTJl ^T* 5 °° Ew8n " * apP "' ed the above bi 9 

couidfuiiybe^ 

this exampie, and drawing 3 (b) vtw 1 I P ' aStiC S °"' d 1 ° f the Separator — ufactured by 

for example, on a p,ane ^^^Z^ST T "** ' * 30 * P °' e - ^ P ' aStiC S °' id 1 iS See " 
parallel mutually two train." h "^^l™"*™ ™ 9 ^ Square P° ,e - |ika septum 1 a is formed in 

2 is formed among Septa 1b andTbe'Jeel^nh " T™* ^ ^ 9r °° Ve ° Xidation ^ Passageway 

an air po.e is an abbreviation p at eo^Z^VtlT T T™ G ™ H - fc S °' id 4 ° f 

as green Plastic solid 4 '^'-at.on, and ,f ,t sees superficially, it is carrying out the aimost same configuration 

J^^rrr^^^sr rr 5 of 9reen p,asticso,id 1 ° f a — - 

[0049] As shown in drawing^ (a), the laminating of green Plastic solids i a „H^c 

obtained. Under the present circumstances a iointino mat^ ° Ut ' a " d 3 layered ? roduct 5 ia 

and i, of each septa 1a and 1b * " ^ to the l ° P Sides 1e 

green Plastic solid 4 of an air pole SZ^TLSSiZ^' °" " j ° in,in9 ma,eria ' ** °° nUBatod fibr6b ° ard 3 ' 

[0050] In a layered product 5 it fills UD !T1 , 9r6en P ' aStiC S °"' d 4 is contacted - 

green Plastic solid I ^ZZT^T^ZT 1?™"*" 3 ^ b ° tt ° m Sida 4 < <* 

green Plastic solid 1 are continuing so t latZ^Z ^ T ?" "* * ° f 9r6en RaStiC S °' id 4 and side 1 «= <* 

oxidation gas passageway 2 of . ZuaTL 1 22 r ! 00 6Ve ' differ6nCe - Conse ^ently, edge 2a of the 

of end faces of green Plastic solid 1 " 9Urat, ° n 3nd * ^ t0 < a » a re wide opened toward 1d side 

[0051] And as shown in drawing_4 (b), the annular elastic body (for examole mh hort « • u 

number (it sets to this example and is threes and th» . ( °[ eXample ' rubber > 6 ,s ""ng in the predetermined 
contacted on top side 4a of fl^^d^TT 1 T * ' Pr0dUCt 5 ' ThiS elastic b °<* • 

-ayered product 5 is ^J^XZ A red Zll ^ ^ ' ' ^ ^ ™« tbe wb o.e 

carried out by heating a fJ^^B^S^^^^^ thiS ^i 0 "' ThiS desiC -«- ^ 
[0052] Subsequently, put in this lavered ^1% , 9 63 C ° f ' eSS ' and/or ventilating, 

made to adhere, an ^^17 mat6ria,S ' 33 ' ' ateX ' 3 liqUefied latex ^ ia 

which elastic coat 7A is formed Tn Th whote o 2 surfaced ^ ' e ' 3StiC C ° 3t ?B ' S ^ h the Surface 

product 5. tSld8 SUrf3Ce ° f a lavered P roduc t 5, and faces the centrum 2 of a layered 

[0053] Subsequent^ 
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by the cold isostatic press method, manufacturing a pressing object, and calcinating this pressing object. This burning 
temperature is chosen according to the class of ceramic material. 

[0054] In the zygote 10 of drawing 6 , bottom side 9c of an air pole 9 and the top sides 8e and 8f of the septa 8a and 8b of 
a separator 8 are joined, side 9b of an air pole 9 and side 8c of a separator 8 are continuing without a level difference, and 
the edge of the oxidation gas passageway 1 5 of a square pole configuration is opened wide at 8d side of end faces of a 
separator 8. 

[0055] Subsequently, as shown in drawing 7 , the solid electrolyte film 1 1 of the substantia compacta is formed on a 
zygote 10. Under the present circumstances, main part partial 1 1a of the solid electrolyte film 1 1 is formed on top side 9a 
of an air pole 9. Extension section 11b is formed in the both sides of this main part partial 11a, and it is a wrap by 
extension section 11b about the upper part of side 9b of an air pole 9, and side 8c of a separator 8. Consequently, the 
airtightness of the oxidation gas passageway 15 is held except for the portion of that opening. The fuel electrode film 12 is 
formed on the solid electrolyte film 11, and the cell of a solid oxide fuel cell is obtained. 

[0056] As a material of a solid electrolyte film, although yttria stabilized zirconia or yttria partially stabilized zirconia is 
desirable, other materials can also be used. As a material of a fuel electrode, a nickel and nickel - zirconia cermet is 
desirable. 

[0057] Drawin g 8 - drawing 12 are the mimetic diagrams for illustrating the mode which carries out extrusion molding of 
said layered product to one. In this suitable mode, as shown in drawing 8 , the cylindrical shape-like plastic matter 37 is 
used, the shape of plastic matter 37a for cross-section hemicycle-like porous bodies and a cross-section hemicycle of a 
plastic matter 37 is precise - it consists of plastic matter 37b of the body and its function. The shaft 14 of a plunger 13 is 
moved in the direction of an arrow head 41 , and this plastic matter 37 is extruded to a mouthpiece 17 like an arrow head 
42. A mouthpiece 17 consists of entrance partial 17a and outlet partial 17b, and the cross section of a path is large rather 
than the direction whose direction of entrance path 17c is 17d of outlet paths. The layered product 18 of a plate 
configuration is manufactured by carrying out extrusion molding of the plastic matter like an arrow head 43. The layered 
product 18 consists of green Plastic solid 19 of a porous body, and green Plastic solid 20 of a precise object. 
[0058] Here, the layered product which has various cross-section configurations can be manufactured by changing the 
gestalt of the path of the outlet portion of a mouthpiece. For example, in order to manufacture the layered product 26 of a 
configuration as shown in drawin g 10 (a), the extrusion-molding mold shown in drawing 9 (a) and (b) can be used. The 
mouthpiece 24 is equipped with entrance partial 24a and outlet partial 24b, its cross section of entrance path 24c is 
circular, and the cross section of 24d of outlet paths is an abbreviation rectangle. The hole formation member 25 of the 
predetermined number is formed in 24d of outlet paths. This mouthpiece 24 is attached in the shaping drum 22 with the 
circular cross section, and the aforementioned plastic matter 37 is held in the path 23 of this shaping drum 22. 
[0059] The shaft 14 of a plunger 13 is moved toward the direction of a mouthpiece, and a plastic matter 37 is extruded to a 
mouthpiece 24. It was made for each hole formation member 25 to be located in a border area with plastic matters 37a 
and 37b in this example. By this, the layered product 26 of the configuration shown in drawing 10 (a) can be obtained. 
[0060] In this layered product 26, green Plastic solid 28 of a porous body (for example, air pole of a self-support moid) and 
green Plastic solid 27 of a precise object (for example, separator) have stuck mutually. Green Plastic solid 28 is a plate 
configuration. Green Plastic solid 27 is seen for example, on a plane target, it is a rectangle, and along the long side, 
square pole-like periphery septum 27a is formed in parallel mutually two trains, and septum 27b of for example, two trains 
is prepared between periphery peripheral wall 27a. The groove oxidation gas passageway 15 is formed among Septa 27b 
and 27b between periphery septum 27a and septum 27b, respectively. 

[0061] The top sides 27e and 27f of each septa 27a and 27b of green Plastic solid 27 have stuck to bottom side 28a of 
green Plastic solid 28. Side 27c of green Plastic solid 27 and side 28b of green Plastic solid 28 are continuing so that 
there may be almost no level difference. 

[0062] By calcinating this layered product, the laminating sintered compact 29 as shown in drawin g 10 (b) can be 
manufactured. In the laminating sintered compact 29, bottom side 31c of an air pole 31 and the top sides 30e and 30f of 
the septa 30a and 30b of a separator 30 are joined firmly mutually, side 31 b of an air pole 31 and side 30c of a separator 
30 are continuing without a level difference, and the edge of the oxidation gas passageway 15 of a square pole 
configuration is opened wide at 30d side of end faces of a separator 30. 

[0063] The solid electrolyte film 1 1 of the substantia compacta is formed on this laminating sintered compact 29. Main part 
partial 11a of the solid electrolyte film 11 is formed on top side 31a of an air pole 31. Extension section 11b is formed in 
the both sides of main part partial 1 1a, respectively, and the upper part of side 31b of an air pole 31 and side 30c of a 
separator 30 is covered with each extension section 1 1 b. Consequently, the airtightness of the oxidation gas passageway 
15 is held except for the portion of that opening. The fuel electrode film 1 2 is formed on the solid electrolyte film 1 1 . 
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[0064] In the mode of drawing 11 , green Plastic solid 32A of a porous body and green Plastic solid 32B of a precise 
object are used. The configuration of each green Plastic solid is made into the shape for example, of a cylindrical shape 
Shaft 14of plunger 13A A is moved in the direction of arrow head 41 A, and plastic matter 32A is extruded to a mouthpiece 
33 like arrow head 42A. It can come, simultaneously shaft 14of plunger 13B B is moved in the direction of arrow head 
41 B, and plastic matter 32B is extruded to a mouthpiece 33 like arrow head 42B. A mouthpiece 33 consists of entrance 
partial 33a and outlet partial 33b. In entrance partial 33a, two entrance paths 34A and 34B are formed, and the septum 35 
is formed among both. The cross section of each entrance path is circular respectively. The cross section of 33d of outlet 
paths in outlet partial 33b is a rectangle. 

[0065] The layered product 18 of a plate configuration is manufactured by carrying out extrusion molding of the plastic 
matter like an arrow head 43. The layered product 18 consists of green Plastic solid 1 9 of a porous body, and green 
Plastic solid 20 of a precise object. In addition, 21 is an interface. In this operation gestalt, each extrusion rate and 
pressure of first plunger 13A and second plunger 13B are adjusted so that the deflection of a layered product 18 may not 
occur. 

[0066] Also in the equipment of drawingJl , the layered product which has various cross-section configurations can be 
manufactured by changing the gestalt of the path of the outlet portion of a mouthpiece too. For example, in order to 
manufacture the above layered products 26, the extrusion-molding mold shown in drawin g 12 can be used. The 
mouthpiece 36 is equipped with entrance partial 36a and outlet partial 36b. Into entrance partial 36a, two entrance paths 
34A and 34B are formed, and each entrance path is isolated by the septum 35. The cross section of each entrance path is 
circular, and the cross section of 36d of outlet paths is an abbreviation rectangle. The hole formation member 37 of the 
predetermined number is formed in 36d of outlet paths. 

[0067] The shaping drums 22A and 22B of a pair with the circular cross section are attached in this mouthpiece 36, and 
each plastic matters 32A and 32B are held in the paths 23A and 23B of each shaping drum. Each shafts 14A and 14B of 
each plungers 13A and 13B are moved toward the direction of a mouthpiece, and plastic matters 32A and 32B are 
extruded to a mouthpiece 36. Each plastic matters 32A and 32B are introduced into each entrance path 34A and 34B, 
respectively. 
[0068] 

[Example] Hereafter, a still more concrete experimental result is described. 

[Addition of the ostomy material to the green Plastic solid of an air pole, and the action of a size] 

(Experiment 1-1) The lanthanum comics night powder 100 weight section with a mean particle diameter of 3 micrometers 
and the methyl cellulose 3 weight section were mixed, this mixture was held in the kneading machine, and the water 14 
weight section was added and kneaded. In this way, the obtained kneading object was fed into the vacuum kneading 
machine, and green Plastic solid 4 as shown in drawing 3 (b) was acquired. The size of this green Plastic solid was made 
into 3mm in 30mm long, 30mm wide, and thickness, this green Plastic solid - constant temperature - it was made to dry 
by the constant humidity inside of a plane The vacuum packing of this green Plastic solid is carried out. and it is 7 tf/cm2 
It fabricated by the cold isostatic press method with compacting pressure, and the pressing object was acquired 
[0069] The temperature of the pressing object for these criteria was raised at 40 degrees C/hour in speed from a room 
temperature to 600 degrees C. and the coefficient of thermal expansion in comparison with the size at the time of a room 
temperature in the meantime was measured. This result is shown in the graph Z of drawing 1 . The size of this pressing 
object was rising almost in monotone from the room temperature. 

[0070] (Experiment 1-2) In the experiment 1-1. the cellulose of the 3.0 weight sections was added in the above-mentioned 
mixture, and the same experiment as the above was conducted. This result is shown in the graph E of drawing 1 . The 
directions of Graph E are decreasing in number [ coefficient of thermal expansion ] especially in the temperature 
requirement 500 degrees C or more. 

[0071] (Experiment 1-3) In the experiment 1-1. the cellulose of the 12.0 weight sections was added in the above- 
mentioned mixture, and the same experiment as the above was conducted. This result is shown in the graph D of drawin g 
1 . From nearly about 300 degrees C, coefficient of thermal expansion had already changed to negative. 
[0072] (Experiment 1-4) In the experiment 1-1, the cellulose of the 17.0 weight sections was added in the above- 
mentioned mixture, and the same experiment as the above was conducted. This result is shown in the graph C of drawing 
1 . From nearly about 1 00 degrees C, coefficient of thermal expansion has already changed to negative, and the 
remarkable heat shrink was shown. 

[0073] (Experiment 1-5, 1 -6) In the experiment 1 -1 , the cellulose of the 12.0 weight sections and the carbon powder of the 
4.0 weight sections were added in the above-mentioned mixture, and the same experiment as the above was conducted 
This result is shown in the graph G of drawing^ . Moreover, when the cellulose of the 14.0 weight sections and the carbon 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/18/2004 



Page 9 of 14 

powder of the 2.0 weight sections are added, the result of an about is shown in Graph F. Espeoiaily, the direction of Graph 
G has a large ooeffiaent of thermal expansion compared with Graph D, and it attracts attention at nearly 600 degrees C 
that coefficient of thermal expansion has changed to the especially positive value in a temperature requirement 450 
degrees C or more. 

[0074] [Cementation experiment with green Plastic solid 1 of a separator, and green Plastic solid 4 of an air pole] The 
^nthanum comics night powder 100 weight section with a mean particle diameter of 3 micrometers, the methyl ce.lu.ose 3 
we ght sect.on and the carbon 17 weight section were mixed, this mixture was held in the kneading machine, and the 
water 14 we.ght section was added and kneaded. In this way. the obtained kneading object was fed into the vacuum 
knead.ng mach.ne. and green Plastic solid 4 shown in drawing (b) was acquired. The size of this green Plastic solid was 
made into 3mm ,n 70mm long. 30mm wide, and thickness, this green Plastic solid - constant temperature - it was made 
to dry by the constant humidity inside of a plane, and the sample number A shown in a table 1 was obtained. Each sample 
of sample-number B-H shown in a table 1 was created like this. 

[0075] Moreover, the lanthanum chromite powder 1 00 weight section with a mean particle diameter of 3 micrometers and 
the methyl cellulose 3 weight section were mixed, this mixture was held in the kneading machine, and the water 14 weight 
secfion was added and kneaded. In this way. the obtained kneading object was fed into the vacuum kneading machine 
the plasty matter for knockouts was manufactured, this was supplied to the extrusion-molding machine, and green Plastic 
sohd 1 shown in drawingj (a) was acquired. The size of green Plastic solid 1 was made into 6mm in 70mm long 30mm 
wide, and thickness, this green Plastic solid - constant temperature - it was made to dry by the constant humidity inside 
of a plane, and the sample number I shown in a table 1 was obtained. The sample of a sample number J was created like 

[0076] The vacuum packing of each green Plastic solids 1 or 4 is carried out, and it is 7 tf/cm2. It fabricated by the cold 
.sostat.c press method with compacting pressure. From this pressing object, the sample of 5mm long. 5mm wide and the 
shape of a rod with a length of 50mm was started, and the coefficient of thermal expansion in 600 degrees C was 
measured. This result is shown in a table 1 . 
[0077] 
[A table 1] 
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Zl ,n af ° re h " ient ' 0ned ' anthanum comics n '9 ht P° wd ^ 50 weight section, the aforementioned .anthanum chromite 
powder 50 we.ght sect.on, and the methyl cellulose 1 weight section were mixed, and this mixture was put in in the mortar 

of comr 6 , 7 T " PaSte "' ike j0intin9 mat8rial f ° r C ° rrU9ated fibreb0ard 3 was manufactured. Each p^ne 

fibreboard r Th ^ ^ "** ' * ^ W " h Sandpaper ' the * intin 9 ™ teri *' ** corrugated 
fibreboard 3 was appl.ed to this polished surface, it dried at 100 degrees C, and both were made to unify. Under the 

latex 6 :! uZT S T eS ' mbber ^ US6d 33 ^ annU ' ar 6,aStiC b0dV ^ ThiS ' ayered P roduct 5 is re P-ted to a liquefied 

press JZir r merSeS Carri6S ° Ut 8 V3CUUm PaCkinQ t0 and il iS 7 mm2 ~ 11 P ressurized * ^ cold isostatic 
press method by the pressure. 

eachl^rr aS K 9feen RaStiC SO ' id 4 ° f 3n a " P0 ' 6 ' and 9reen P ' aStiC S0Nd 1 0f a se P arator ' the Sreen Plastic solid of 
each combmafion shown ,n a table 2, respectively was adopted. By this, the pressing object of each cementation 
expenmental I run number shown in a table 2 was manufactured the ten whole pieces about each number, respectively 
Moreover, a d.fference with a coefficient of thermal expansion of 600 degrees C [ of each pressing object ] is shown in a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/18/2004 



Page 10 of 14 

table 2. . 

irit° m Ut T Cementati ° n ex P erime ^l run number, five pieces were installed in the electric furnace, respective^ 

^ ra ' Sed to 600 de ^ ees C with the ciimbing speed of 40 degrees C/hour. And each pressing 
allT ?t t r °° m temperatUre ' and the condition <* -terface of each Piastic soiid was observed And 

although exfoi.at.on was not looked at by this interface, the rate was shown in a table 2 as "a yieid of a degreasing object." 

ZrcThl^ T 8 W6re inSta,,ed " e ' eCtriC fUmaCS ' lively, and the temperature was raised to 1600 
degrees C w* the chmbing speed of 40 degrees C/hour. and it held at 1600 degrees C for 3 hours, and. subsequently 

Zber 2 7 VT : emPeratUre ^ 1 °° d69reeS C/h ° Ur ^ SP6ed ab ° Ut 6ach exper menta, run V 

th sTnLt P T °°! " ° int6rfaCe ° f 6aCh baki " 9 ° bjeCt W3S ° bSerVed - Mh °^ — was not looked at by 
this interface, the rate was shown in a table 2 as "a yield of a baking object » 

[0082] Moreover, the result (average) which shows it in a table 2 when the electrical conductivity of each zygote obtained 
. this way ,s measured at 1 000 degrees C among air was obtained. Moreover, each of these zygotes were cut down 
along the plane of compos.tion, and each relative density of an air pole and a separator was measured. 

[0083] 

[A table 2] 
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^11, t 0 eXPenmental mn numbers 6 ' 7 - 8 - 9 - ™. and 11 are the things of this invention within the limits In 

4lTan^T TTT mn nUmbSr 1 ' C ° effident ° f thSrmal eXPanSi ° n in 600 de 9— C was as large as 
hi, h ' hh T ? 3 9reaSin9 ° bjeCt W3S ° % - ThiS iS beC8USe ,he coefficient * thermai expansion became iarge 
car r n 'to th h y r rb ° n ^ 9ree " RaStiC S0Hd 4 - ' n thS Cem6ntati0n 6Xperimental ™ numb - the addZ o the 
ex an ™ 9reen P ' aStiC S0 " d 4 iS r6dUCed " 3 W6i9ht S6Ctions ' and the 60 ^egree C coefficient-of-thermai- 

expansion deference with green Plastic solids 1 and 4 was made [ whether it is small and ] into 0.01 % by this Although it 

topped producing exfoliation of a zygote by this instead, relative density of an air pole cannot become 86% els and 
porosity high enough cannot be obtained. ' 

^ 8 thJ n R n h n e H ement f ^ eXperimental run number 3 ' a| th°"9h 17 weight sections addition of the cellulose was carried 
out the 600-degree C coeff.cient-of-therma.-expansion difference is over 1%. and the yield of a degreasing obLt aTd a 
baking object fell notably. The cementation experimenta. run number 4 of the yie.d of a baking object* ZSLta 

re.a Z h T 9eneratinQ eXf ° liati ° n ° f 3 ^ 35 3 reSUlt the mentation experimenta. run number 5 the 
relative density of an air pole has risen even to 85%. °' tne 

St'ionSr 6 ' t 7, r d , 8 ; " SUCC6eded " d6CreaSing the re,3tiVe d6nSity 0f an air P° le to les * 'nan 80%. preventing 
elation of a zygote by add.ng the both sides of carbon and a cellulose as ostomy material in green Plastic solid 4 of an 

J S3me ^ ^ ° btained a ' S0 the cement ation experimental run numbers 9, 1 0 and 11 
[0087] [Cementation experiment with green Plastic solid 1 of a separator, and green Plastic solid 4 of an air pole] The 
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[0088] The lanthanum chrom.te powder 100 weight section with a mean particle diameter of 2 micrometers and the 
po.yvmy. alcohol 4 we.ght section were mixed, this mixture was held in the kneading machine andTe wa er 14 weioht 
sect.on was added and kneaded. This kneading object was fed into the vacuum kneading Z^e Tp^Tl 
knockouts was manufactured, this was supplied to the extrusion-molding machine, and green pL„.c i^was a lL 
The s,ze of green Plastic so.id 1 was made into 6mm in 70mm long, 30mm wide, and thLness htgre n pS3 
constant temperature - it was made to dry by the constant humidity inside of a plane and green P ast c so^d L !h "" 
tab.e 3 was acquired. Like this, 0.5 weight section addition of the cel.u.ose powd'e ^ aZ o^T^L^ " 
green P ast,c so.id M was acquired. Furthermore, like this. 1.0 weight section addition of the J^Z^ZZL 
out at sa.d mixture, and green Plastic solid N was acquired 

waTiT 1 r h H r f e " RaStiC S0 ' id ' " " 5 tf/Cm2 ' C ° ntraCti0n Wh6n out a cold isostatic press by the pressure 

was measured, and ,t was shown in a tab.e 3. Name.y, since 20 weight sections content of carbon and the celltose is 
earned out ,n total, the contraction of green P.astic solid K is as high as 9.4%. Since green PlasTs^id did ! ' „ • 
ostomy materia.. 3. 8 o/ 0 of contraction is shown, and when contractL rose to 5.1% a d add" ^ZZToTL 

[0090] The above-mentioned paste was used as a jointing material for corrugated fibreboard 3. these each green Plastic 
so, Jointl ng materials for corrugated fibreboard were use(J and egch cementat . on _ 2 " C 4 h s 9 h rn i a 
table 3 were conducted. It is made to contract in the cementation experimenta. run numbers 21. 22. and 23 toZdearee 
wh.ch has pressunzed green Plastic so.id K beforehand first, and is this Plastic so.id 5 tf/cm2 ,t was madefcTJ^^ 
when carry.ng out a cold isostatic press by the pressure to become about 3.8% Thus if contraction of IIX ~ T ♦ 

r r t ; so.^r L m ; n r or h cor r d fibreboard 3 * made to in,e - ne ™» ^ ™ ^ K and l, 

wa c^ed oTtT^ T P ~" * ^ th6y are 5 tf/cm2 - Co,d ^ostatic press shaping 

was earned out by the pressure. The pressing object was manufactured the ten who.e pieces about each example About 
these samp.es as described above, the yield of a 600-degree C coefficient-of-therma.-expansion difference and a 
degreas-ng object, the yield of a baking object, the re.at.ve density of an air po.e. and the re.ative Z^^iator 
are measured, respectively, and a result is shown in a table 3 separator 
[0092] Moreover, it sets to the cementation experimental run number 24. and they are green Plastic solids K and L 

*r e * tsszzz? c,p shapin H 9 was carried ° ut by the pressure - car * - - ^CfeZL, 9 

object next a jomt.ng matenal for corrugated fibreboard 3 is made to intervene among both and it is 5 tf/cm2 CIP sh Jinn 
was earned out by the pressure. These ten pressing objects were manufactured About Z layered oZZ i£ 1 ' 
mentioned measurement was performed and that resu.t was shown in a tab.e 3 ' ' 

[0093] 

[A table 3] 
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[0094] In the cementation experimental run number 21 in this invention, although the 600-degree C coefficient-of-thermal- 
expansion difference of each green Plastic solid was 0.35%, the yield of a degreasing object and the yield of a baking 
object were 80%. However, the relative density of an air pole is 64%, the relative density of a separator is 95% and both 
difference has reached to 30% or more. In the cementation experimental run number 22, by adding the cellulose of an 
amount a little to green Plastic solid M of a separator, the contraction was raised to 5.1 % and contraction of the layered 
product at the time of CIP was able to be made 5.1% by this. By this, the yield of a degreasing object and the yield of a 
baking object improved greatly. Moreover, contraction of the layered product at the time of this cold isostatic press is 
controllable also by fluctuating both ostomy material with the relative density made into both purpose. 
[0095] In the cementation experimental run number 23 in this invention, the yield of a degreasing object and the yield of a 
baking object improved greatly further. In the phase which carries out CIP shaping of the layered product in the 
cementation experimental run number 24 besides this invention, a layered product does not contract any longer. Thus, 
unless it shrinks a layered product in the phase of CIP shaping, each Plastic solid is unjoinable. 
[0096] [Example of an experiment about the mode which carries out extrusion molding of the layered product to one] 
La0.80calcium0.20Mn0.95Co 0.05O3 with a mean particle diameter of 3.8 micrometers A methyl eel roll, a cellulose, and 
carbon were mixed in the powder 100 weight section. The mixed rate of each component is shown in a table 4 (the mixed 
rate of each component is shown per weight section.). Using the kneading machine, the water 30 weight section was 
added to the aforementioned mixture, it kneaded for 1 hour, and the kneading object was obtained. This kneading object 
was fabricated using the vacuum kneading machine, and plastic matter 37a was manufactured. The cross section of this 
plastic matter had the shape of a hemicycle with a diameter of 50mm, and length was 1 00mm. The sample number of 
each plastic matter was set to P, Q, and R. 

[0097] On the other hand, it is LaO.80calciumO.20CrO.96Co 0.04O3 with a mean particle diameter of 4 micrometers. The 
methyl cellulose 3.5 weight section was mixed in the powder 100 weight section. Using the kneading machine, the water 
14 weight section was added to said mixture, it kneaded for 1 hour, and the kneading object was obtained. This kneading 
object was fabricated using the vacuum kneading machine, and plastic matter 37b was manufactured. The cross section 
of this plastic matter had the shape of a hemicycle with a diameter of 50mm, and length was 1 00mm. This sample number 
was set to S. Moreover, in the above, in addition to the methyl cellulose 3.5 weight section, the cellulose 1 weight section 
was added further, the plastic matter was manufactured, and this sample number was set to T. 

[0098] The mouthpiece shown in drawin g 9 (a) and (b) was used, and each layered product was manufactured using each 
aforementioned plastic matter. However, the bore of a cylinder was made into the diameter of 52mm, and the cross- 
section size of the outlet of a mouthpiece was set to 30mmx8mm. drawin g 9 (a) - being shown ~ making -- extrusion 
molding - carrying out - a layered product with a length of 500mm - creating - this layered product - constant 
temperature - it put into the constant humidity chamber and dried. 

[0099] The size 2mmx2mmx50mm square bar was cut down from each class of this dried sample, respectively, the 
coefficient of thermal expansion in room temperature -600 degree C was measured about each sample, respectively, and 
this result was shown in a table 4. Moreover, the size 20mmx20mmx2mm corner guard was started from each class of the 
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Then, , coo** , 0 , he ^.T^ Z^ToZTJT^ " ^ *' ,6 °° *«~ C •» « 



[0100] 
[A table 4] 



were shown in a table 4. 




shown in a table 5. Moreover, in J^^l^T"™ , d69reeS ° f ° f "* ^ P ' astic solid 1 * 
is shown in a tabie 5. Each .avered ^Z^^^. ° ^ ^ — * green Plastic solid 

to 600 degrees C at 40 degrees C/hour in speed anTc^edtn T * ^ **** t6mperature was rai * a « 

And exfoliation of an interface and the exislnce 0 f ooor' ♦ ^ temperature at 1 °° Agrees C/hour in speed 

layered product. What a defect J^SlZSZST ab ° Ut ^i" 9 «** 

production process was measured, and it was ; shown "n a tab.e 5 ^ " SUCC6SS ' »» * teld " a 

temperature at 100 degrees C/hour in speed And eT ^ ° ** 4 h ° UrS ' 8nd COoled to the «m 

about each laminating sintered "ZT^ZZ^T^ T** *" °< 3 Crack wera ^served 

considered as success, the yie,d ofXZlZZZ^ °" n "™ "« ^ arded - was 

[0103] 9 J as measure d. and it was shown in a table 5. 

[A table 5] 




[0104] Experimental run numbers 25, 26, 28 and 29 are the th™,. in • 

of a 600-degree C Plastic solid is m^l^^^^^^^r T ^ ^ C ° effiC, ' enf ° f thermal e »°" 
so that cieariy. And in experimental 1 numbers 25 28 an 29 ^ Tf ° ^ ^ nUmbe, » P ' Q ' and * 
even if it compared experiments run nunJ^^^Z^"*?* eSPeC, ' a " y - Moreov ^ 

without exfoliation of a cementation interface s^ 9 ^ ^ *" P ° SSibIa 

on the occasion of manufacturing the .aminating 

of sintering, the cementation conditi ^ TZsoT^eZT^ T Mati ° n " 56 in tha ~ 

prevented, and it can unify firmly. m3de 9 °° d ' the exf °'iation in an interface can be 



http://vvv v w4.ipdljpo.gojp/cg,^bin/tran_web_cgLeije 



3/18/2004 



Page 14 of 14 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 8/2004 




Page 1 of 1 



[JP.08-319181.A] 



[Translation done.] 



http://www4,p d |.jpo.go.jp/cgi-bin/tran_web_cgLeije 



3/18/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 11 It is the graph which shows the relation between the coefficient of thermal expansion in comparison with the 
time of the room temperature when raising the temperature, and temperature about the pressing object of the porous body 
which has a specific presentation. 

[Drawing 2] It is the graph which shows the relation between the coefficient of thermal expansion in comparison with the 
time of the room temperature when raising the temperature, and temperature about the pressing object of the porous body 
which has a specific presentation. 

[Drawin g 3] (a) is the plan showing green Plastic solid 1 of the separator manufactured in the example of this invention, 
and (b) is the plan showing green Plastic solid 4 of the air pole manufactured in the example of this invention. 
[Drawing 4] (a) is the front view which looked at the layered product 5 of green Plastic solid 1 of a separator, and green 
Plastic solid 4 of an air pole from the opening side of the oxidation gas passageway 2, and (b) is the side elevation 
showing the condition of having hung the annular elastic body 6 on the layered product 5. 

[Drawing 5] It is the front view showing the condition of having formed the elastic covering films 7A and 7B in all the 
surfaces of a layered product 5. 

[Drawing 6] It is the front view showing the zygote 10 manufactured by this invention. 

[ Drawing 7 ] It is the front view showing the condition of having formed the solid electrolyte film 1 1 and the fuel electrode 
layer 12 further in the zygote 10 of drawing 6 . 

[ Drawin g 81 other modes of this invention ™ following - one object for extrusion molding » it is the mimetic diagram 
showing the condition of carrying out extrusion molding of the layered product 18 by supplying plastic matter 37a for 
porous bodies, and plastic matter 37b for porous bodies into a mouthpiece 17 at coincidence. 

[Drawin g 91 (a) - the mode of further others of this invention - following - one object for extrusion molding - as precise 
into a mouthpiece 24 as plastic matter 37a for porous bodies -- by supplying plastic matter 37b of the body and its function 
to coincidence, it is the mimetic diagram showing the condition of carrying out extrusion molding of the layered product, 
and (b) is the perspective diagram showing the appearance of a mouthpiece 24. 

[Drawin g 10 ] (a) is the front view showing the layered product 26 which can be manufactured with the equipment of 
drawing 9 , and (b) is the front view showing the solid oxide fuel cell element using the laminating sintered compact 29 
which calcinated and obtained the layered product of (a). 

[Drawing 11] the mode of further others of this invention - following - one object for extrusion molding - as precise into a 
mouthpiece 33 as plastic matter 32A for porous bodies - it is the mimetic diagram showing the condition of carrying out 
extrusion molding of the layered product 18 by supplying plastic matter 32B of the body and its function by the separate 
extruder style. 

[Drawing 12] It is the typical cross section showing an example which materialized the equipment of drawing 11 . 
[Description of Notations] 

1 27 Green Plastic solid of a separator 2 15 Oxidation gas passageway 3 Jointing material for corrugated fibreboard 4 28 
Green Plastic solid of an air pole 5 26 Layered product 6 Annular elastic body 7A, 7B Elastic covering film 8 30 Separator 
Graph when adding only a binder in 9 and a 31 A green Plastic solid, and having not added ostomy material Air pole 10 
Zygote 11 Solid electrolyte film 12 Fuel electrode layer 18 Layered product 19 Green Plastic solid of a porous body 20 
Green Plastic solid of a precise object 24, 33, 36 Mouthpiece 29 Laminating sintered compact 

B Graph when carrying out 1.0 weight section addition of the cellulose C Graph when carrying out 4.5 weight sections 
addition of the cellulose D Graph when carrying out 6.0 weight sections addition of the cellulose E Graph when carrying 
out 1.5 weight section addition of the 4.5 weight sections and the carbon for a cellulose 
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